Understanding Ecosystem Responses to Rising CO,
A Timeline of Select U.S. Department of Energy Milestones

Annapolis, Md.,
workshop focuses
on impacts of rising

Athens, Ga.,
conference helps
steer DOFE's future

CO, enrichment
research

DOE “state-of-the-art”
reports lay out CO,
research progress,

next steps

Salt marsh OTC
experiment in

Chesapeake Bay

Launch of Oak Ridge
National Laboratory

Launch of Prairie
Heating and Carbon
Dioxide Enrichment
(PHACE) mixed-grass

prairie experiment

Townsend, Tenn.,
workshop produces
synthesis of net
primary production
among forest
FACE sites

Biological and
Environmental
Research Advisory
Committee
recommends next
steps for DOE FACE
experiments and next-
generation research.

Closeout of ORNL
FACE and Rhinelander
FACE experiments

(
DOE'’s 10-year

(ORNL) FACE;

CO,, including plant
responses

®

Program'’s first
planning workshop
in Miami Beach, Fla.

Monitoring of
atmospheric CO,
initiated at Mauna
Loa Observatory

1976

1958

DOE begins
developing CO,
research program

1977

begins

® BNL leads pilot study
on cotton in Yazoo
City, Miss., using FACE

Nevada Desert FACE;
Rhinelander FACE;
and Biodiversity, CO,,

and Nitogen (BioCON)

experiments

1978
® ()
1979
[ ]
Duke University
workshop

outlines needs for

vegetation studies

1980

o
1982

DOE launches CO,
research program

Source: U.S. DOE. 2020. U.S. Department of Energy Free-Air CO, Enrichment Experiments:
FACE Results, Lessons, and Legacy, DOE/SC-0202. U.S. Department of Energy Office of
Science. DOI:10.2172/1615612. [tes.science.energy.gov/face/facereport2020.pdf].

technology
® Prototype of FACE
system for tall
vegetation tested
in Duke University
Forest
1983 1986 1989 1996
1985 1987 1994
Brookhaven National
Laboratory (BNL) Launch of scrub oak
scientists, funded OTC experiment
by DOE, begin —

developing Free-Air
CO, Enrichment
(FACE) apparatus

Open-top chambers
(OTC) adapted for
CO, enrichment field

studies

First elevated CO,
experimentin an
intact, unmanaged
ecosystem kicks
off in Alaska using
greenhouses; it runs
for 3 years

Whole-ecosystem
OTC studies launch in
low-stature systems,
including tallgrass
prairie

First FACE experiment
with publishable
biological data
conducted on cotton
in Maricopa, Ariz.,
using BNL system

Launch of full,
replicated FACE
experiment at Duke
University

1997

2002

®

[
2005

Old-field multifactor
OTC experiment
begins examining
effects of elevated
CO,, warming,
and altered water
availability

Durham, N.H.,
workshop kicks off
data synthesis and

analysis effort for
DOEF's four FACE sites

Closeout of Nevada
Desert FACE study
and old-field OTC

experiment

FACE researchers
meet to plan for
site closeouts, final
sampling, and harvest
opportunities and
protocols

Next-Generation
Ecosystem
Experiments (NGEE)-
Arctic project begins,
with field sites in
Alaska

DOE's Spruce and
Peatland Responses
Under Changing
Environments
project launches
in Minnesota
ombrotrophic bog

DOE's 10-year
NGEE-Tropics project
begins, with field sites

in Brazil, Panama,
and Puerto Rico

2006

Antwerp, Belgium,
workshop focuses
on understanding
nitrogen limitation
among forest
FACE sites

2007

2008

L
2009

Staff from DOE and
the National Science
Foundation, along
with experimentalists
and modelers, hold
workshop on priority
ecosystems for future
research.

First of three
workshops marks
beginning of an
ongoing data
and multimodel
intercomparison
activity among FACE
experiments: the
FACE Model-Data
Synthesis project

2011

®

®
2012

Closeout of Duke
FACE experiment

2014

®

2015

Phase 2 of FACE
Model-Data Synthesis
project expands
scope to include
more experiments
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